Histopathology and ultrastructure of segmented filamentous bacteria-associated rainbow trout gastroenteritis.
Rainbow trout gastroenteritis (RTGE) is an emerging syndrome linked to the presence of large numbers of the segmented filamentous bacterium "Candidatus arthromitus" within the intestine. The present study examined the histopathological changes of the digestive tract of 152 trout with gross lesions typical of RTGE. Histopathology showed that 129 of 152 fish (85%) affected with RTGE had segmented filamentous bacteria in the distal intestine and/or pyloric caeca. The presence and number of segmented filamentous bacteria were always significantly higher (P < .001) in pyloric caeca, thereby suggesting the preferred site for these bacteria. Histopathological changes included enterocyte detachment and congestion of the lamina propria and adventitial layers. Samples from 6 RTGE-affected trout were examined using scanning and transmission electron microscopy, revealing a close interaction of segmented filamentous bacteria with the mucosa of distal intestine and pyloric caeca, with the presence of bacterial attachment sites, and with associated morphological changes of the apical membrane of enterocytes. Despite these interactions, segmented filamentous bacteria were not always adjacent to the areas with pathological changes, suggesting that if these organisms play a role in the pathogenesis of RTGE, extracellular products may be involved. Ultrastructural changes included loss of microvillar structure, membrane blebbing, hydropic mitochondrial damage, and basal hydropic degeneration of enterocytes, which frequently resulted in disruption of tight junctions and enterocyte detachment. The resulting exposure of large areas of lamina propria probably resulted in the compromise of the host osmotic balance and the facilitation of the entry of secondary pathogens.